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w m m 

[oooi] *ftwte. m^t^mmm. 3*h\ m&mwt. xtf—vm k 

[0002] ttJfetD, ^^fctt^^&fcfc, lt3ftft(5IK!ftft/lta:), it»tt*(#tt 

[0003] ^^fctt^*^^ ftfe^^JR^I^#^#a^>fbtt#ijg*fc«^ 

[0004] rHfc©^9^y^5R*r»JcW:, #3t*t^-*Ui:b-Cffiffl-rs»JiB^tt-e*<, & 

[0005] :/9*^5>**m© * -ct>, WfclftfldWI^by^^llBA^^IWiaii^^ 
[0006] ^oj;5^ifii^^fb^^^y^^^^^^i*^^^^d^^^^^«, ^ 
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[0007] ±ia^j;5^m®^^m^^T#e>^m^™^i^^^#i4fe 

5V ^i«^iE^££3^-r5*:«> left, 

[0008] ^ffi^^lS#-^^/cfe^t>^ ^^^coWJii^^^^fc^^^v^ 

[0009] Ud^Wc^fe, ^^fctt^^^^^^^y^^^d^^SlS^ttilsi-tt, 

[0010] ^r~c\ ^^>*fc«^^>'^(D^tt^f^Ji$*s^B^a*'ife^sji|g$^-c 

mit^hvvj*m0i&m\^x&mmmzmmmfcm&&4i!&'rz>zbx, 
[0011] *fc, ^^>^^y^^-^^7K^^-c% ^^sig4tj±^±(Dtji-ei 

[0012] u&>L&as£>, me>o^jsfeicov ^-ra, ftsD&ttmm&tffoZo -rtztt, #fp 
mmmmmx&z^t. mmwxm2ic&\,^xt±, mmk&m&io~*tan 
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[0013] zbK, mrxtt.i. 2\azmz.ffim£tixm^^*K tim&<D?'#>&&&& 

[ooi4] &tc. z.Hbmtetomztmm&ffiX'ft. mmm^.mtvxMm.mmmnmm^ 

[0015] ^>^tmmm\^^^y^mm\zM%Y^xnhfitmmm-t, ^ 

m±zitzz.b&'cz&Lki>mm£tix^z> w%.&. wwjcm&m),, 
[ooi6] z.<Djjmz£ti&, &^#>&&<Dmm/w&m&bffiMmb77x^y?(D&m 

^bmmmitzf7^^mmm^mmm^<>tz.m^ $ ?-?>&&m&£Tf 
wmmt^^ym^mmm^xm^^u^-^b^x^, jt&s* mmm 

[0017] b^^^^^fp^s^^M^^MT^^^^^O^tt^fpJi^S 

^>^mbmmmt^y^y^m(Dmmmx^m^m^^btm^ 

ftftXWa :#§B2002-129387-^^(mi-2M) 
mtXWa: #^¥7-252687-^-^ (S&1-2JC) 
#fF3CSK3 : #^2002-50949 1 ( 1-8K) 

» w xo b -tzmm 
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>"^tz.\t^^^ mmmmmu^m, mmmmm^/^ ^v^uy&m^ti 

[0019] ±.mwm*M&:irZ>tctb, *ftm*VM : (Dmj&*bZ> 0 

[oo2o] ~fi£t>*>*%iW its j^r-s— Mt^-mKXoxmm^m^tix^ ^^^tcn 

[0021] ^fc, *m£<D^?>*tcte^?>'&&<Dmmmffimmf&mz, mmimmm* 

[0022] *mM<D^*^tcte^*>&&(DmMmffimmj&mfe. mmk&mm& 

[0023] *mx<n^?^ttte^?>'&4tm<Dmmmffim^/vj±^ ±m<Dmm 

[0024] ^mm^v^u^i-is ^m^mmmmmm^t^mmmmm^^vj^ 

[0025] fi, ^yy-zHk^^^o-c^B^a^tuTv ^ 

?>&tcte^?^&&b&MftbtimM£frtch<DXhZ> 0 

[0026] */c, #3&0j?oigi^mte> ^v*fcte^^&£#t*#^ ±^<Dmmm 
[0027] se,^ *mw(Dm&wmfe, ^y^tat^-^^b^m^v^^mm^ 

titc.i>(DX&z> 0 

[0028] *fc, *mw<D^?>ttte^?>&&<Dmmm&jjmtes ^^tz.\%^^ 
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[0029] *mw<Dm&ttn<D$mjjmte. ^^tm^^^mm^ 

[oo3o] *fc, *mw<Dm&tfw<Dmmjfmtt, ?-?>*tcte^?>&&<Dmmi^ ±m 
[0031] *fc, ^m^m^Pc^mm.^mt, mmfc&mm&xrim nm^mm^ 

[0032] i^&v vr, ^yy-Mt&mt ^yy-^m^m-r^mm^^ 

[0033] tffcl] 

NyN. Rl (I) 

[0034] rr-eR'-R 4 ^, *^n«lkJ^*JDi(^**:W:T/l^A'*, T5/T/k3vi^ 
tKa^-v'7;^;H, *sT ST A^/v^ TV— sum, T^^mXVmitftZW: 

is^to sfcR-R^b-rw:, imm*ttd&m.mm>n~2o<DT;v3r/vm, m. 
mmn—2o<DT^sT/\s*c/um, fcm&&i~2o<DK\^*isr/v*A>m. femwt 

^2—20(D->TSTJU^m, ^mm^6-20(DTV—/umi3XXj^mm^7—20 

(DT?;v*;vm£om\*nzw&&m*\j< \ 
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DP(ASTM D 178 1-98 ^SpjJ&LfcClimbing Drum Peel)t£g^J:!9$!j^$ 

[oo37] mii^mm(Dm^un(Dmim(Dmmmmm<D-m^-rm.mmmx^ 0 

<5o 

[0038] 1 ^V^fcte^S^-a^ 

2 mmm 

3 mrnrnmm 

5 mmimmm 

6 

8 mmwmm^y^^ 

[0039] i^r. *^&mmirttfr<Dm&<D&m$:m.wirz> 0 

i. ^K-efflv^^^iw^^tcovNT 
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[0040] m^>(Dmmmi±mitmAm7cm<D^mmx^o, n, h, ctzEo-smmz. 

\,^^bfrX%Z> 0 
[0041] [^1] 
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[0042] m^*>'<Di£&mmt£&m.-eteMi$5tt& ( « w -e*>9, ssst^ jrmfl^ 

. &#ill(0*B)£:ft3„ W5-?>\Z.M, Mo, V, Sn, Zr, Fe, Crft^-g-^iff Sr^S 

[0043] a ^OTi-Al^-Cft^^tV, Al, Sn, Zr/Zif&ffilMVXmW&fcZllX^ ^„ 
a-^^O0tli:UTOTi-5Al-2. 5Sn, Ti-8Al-V-Mo, Ti-6Al-2Sn-4Zr-2M 
o-O. ISi, Ti-6Al-5Zr-0. 5Mo-0. 25Si^fc&f hfo%> 0 

[0044] 0 ^liMo, V, Cr&2f<D 0 ^^b5n^5r#*^m*PLT N 0 fl^r^fH-Si, 

ftH*. Al, Sn, Zxt£E<D an^^m^mMir^t^h^o &&&<DMbVXfe 
Ti-13V-llCr-3Al, Ti-11. 5Mo-4. 5Sn-6Zr, Ti-4Mo-8V-6Cr-3Al-4 
Zr, Ti-15Mo-5Zr, Ti-15Mo-5Zr-3Al, Ti-8Mo-8V-2Fe-3Al, Ti-15V 
-3Cr-3Al-3Sntf2bifbtlZ> 0 
[0045] a + 3 &&tem^<D a + £ ffi^fc^V >f2 j3 ffif ^Sgt«ft^aL, ^ 

[0046] a + 0 ^^(D^liL-C }4Ti-6Al-4V, Ti-6Al-2Sn-4Zr-6Mo, Ti-6A1-6V 
-2Sn, Ti-llSn-5Zr-2. 5Al-Mo-l. 25Sitf*fc{f £>*LS 0 

[0047] rtt^if^joi^y^^tt, iB^c7)^M^^(e:?«^^#e,tb 

■^i^ 0 ^feOTi-15V-3Cr-3Al-3Sn^ a + 0 -^^<DTi-6Al-4V^W*b< 

^ffl^n^o ^^tdi^^^cDW^m-tmz.m'&^'r. «*t wvt, 

[0048] _tie— jRS: (i) -t?^$tt^b^o*ra^T^i-i-i-i2}^i- 0 
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[0049] Mb2] 



N^NH (M) 



CH 3 



NyNH (I . 2) 



V H (1-3) 



/=\ 

NyNH 

CH2(CH2)gCH3 
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(1-6) 



WO 2005/031037 



11 



PCT/JP2004/014204 



[0050] Mb3] 
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(1-8) 



(1-9) 



HOCH 2 CH 2 OH 

>=( 
NU .NH 




(I- 10) 



N^N-CH 2 -CH 2 -NH 2 (111) 
CH 3 

f=\ 

N^N-CH 2 -CH 2 -CN (M2) 

[0051] ^^y-Mt^m(Dmtvx^^h^-^(i)X'm^Mit^mtm<Dmm 
[0052] ^^/—Mt^m(Dmt\^x, £bK—m&(i)xm£tizfc&w<Do-t=>. r 1 ^* 



WO 2005/031037 



12 



PCT/JP2004/014204 



[0053] <<$y*S—A>{b&to(Dto£LXs jks*:(D x-m£Mi\&%><oo%. R'^Tk 

[0054] -r^y-/Hb^^^!J^bT, ££>^-j&5£(l) T^n^^#xo5t>, R'^tK 

^^^(D^^^b-cfi.-^dD, (no, (iv>-e^$^^^y-/^7 

[0055] ^b^^^-^^t^-m^m^XX^Mi^m^ #<&W-068256-5§-<&# 
[0056] Mb4] 

r w r7 

N< v N-CH 2 CHCH2-0-CH 2 CH 2 CH2-Si(OR 8 ) n (R 9 )3^ < n > 

X OH 
R 5 



R >=C 7 

N < ^N-CH 2 CHCH2-0-CH2CH 2 CH2 ( m ) 

r5 O SKORViO* 9 )^ 



R w R7 

N^N-CHzCHCHz-O-CHzCHsCHs-SKOR^nCR 9 )^ 
R^ ^ 

R jKORV^R 9 )** R^_ R 6 (IV> 

CH2CH2CH2-O-CH2CHCH2-N 

OH X 
R 5 



[0057] ^-T?R 5 -R ? {3\ ^^tlMs^ *^jJ§(^£fcteT/l^r/l^ T^/T/MVl^ t 
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StfW*bv\ r\ R 9 tUii^g|[^i-4©7;^;HdWfU\ 
[0058] dtvfeO't'T*, ^^—/WfrS^br, ^^y-/W^^>fb^£#^#f>l&;i 

[0059] ^K^fflv^-r^y— /^>7^t&mz, r.m?i<imM^mhVT/^^^yv^ 
[0060] -r^y— /^yft^itt, /v^^-g-tf^^^^y v^j^ut, 

yztiZo ^tc^mmmmmm^m^^^mm^^rix^^m^ mm* 
b< temitfemMbLXBCjfc-rzz. bmm .mmmmmmmm^m^mMir^ 
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^xxjpmmmmm^^(Dm^^^i±'c^ti^m^^\ ^x% ^mmit 
7x/-;k 9\^s—^ ^h-/K 3c&#^ ±yh=r.m. ^j^mm<D, m 

[0061] b^X\ ^?>&fcte^*>&&izmirZ>te.mi-Zte\< #HS¥9-12683-!§-<k 

ik£^txt£z>mmmmmz.%i\, vr, mmb^jyu^h^mmmtyy^^b 
<Dmmmsfa±£&%&.ffi*mm£tix\ ^ c ^.(D^m^xn^-^m^yy 

[0062] L^U^^SH, T/^~VJ*t£b*<D&&te, hbhbit^tmmmv^ir^ 
[0063] ^V*fcf*^^V^«#^^|i^^JR-Cfet), -j»!«)li:te/H£*VC 

[0064] bz.%i)K mm^mte. fRM&ftofeg;. -hie© x? ^ -r^y-zwi^^ t-io 
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3. mm^m^m^titc^^ti^^^^^ >x 

[0066] ^^y— /Hb^»©ga^sw^H:, *§$c*<£>o. i— ios*%T?fes^dS0*b 
[0067] o. imm%^mxn^^y-Mt^m^mirwxmm^^m<^o iom 
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[0068] mmm*m\<^x^?>iztcfe^?^&&<Dmm&&mirttmbvxn. mm. r 

[0069] MMte7k^?/~/Wj;t*<Dm--t&mxnte<, ^/—^(DmmzMM 

^<oh^m^m\^v^-^m^tmm^m^^bh^imxih?>o 
[0070] m^^/^^—M^mmm^mti^bmmm^^ir^titb^ 

/vt^comm^ ^^/—Mt^mb^^^/v^^—;v^^tmm^m^ 
-c, ^?>-iztzte^?^&&<Dmmz®!mi-z>z.bfc£V)^ ^?/—^mm*mw&. 

[0071] ±m(D\^ti^<D^miz.^mm^m^m\^tc^^tcn^>^^ 

[0072] *&m<D&mmmmmj&tot&. smi£&wm&&TM$y*s—Mk&®&isztz. 
bz^mb-rzo 

[0073] ^y-s—Mk&mbLrXii, mm<D^m4^7-Mt^^M^<m v 
[0074] ^r^— /Wk^<oE^»^ri,«fjiBiariMfc'f'©o. i~iomm%x~$>z>z.b& 
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[0075] o. -Y5^-/Wb-^*s^Si-t?r«imdSfi<*5o io. o« 

[0076] $ktotel^©&#ffl»ilB*^fctt, JI!W^tt«HIB»cJo>tT, *t 

Sti^-a-K, »*ffl«rJIB©JBm^JS*«ftJBfcur^tc«<ifc^TNt«<fcif© 

[0077] ^mm^mmmmmm^mmm-'mm^mmimmm^xijm^sm.^mm 

[0078] i^prMtt^JJg tuxi*. #y^K (pi) , #y^— tvW^k (pei) , # y t^k (pa) % 
^yr^v^K (pai) , *?y^— ^/^/v-^^(pes) , TKy^— f/vx- r/v^h^(p 
EEK)^>^vN^.^^m^Ji^^ffli-sr>^^-e^o ft^wyr^K 

[0079] S*ffl«fJl«a^%^5y^-/Hb^Sr&tp»^^tt. wti&tfu mit&fcZte 
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[0080] ^ffl#J3gm^t^^-/Wk^^*^v^-^(cW:, SS^ttlB 

lc 

lc 

lc 

i*Sv^as#f3=bv> 0 «fc«9£mXte, 80001/111 
2 ^_L-e&«^ $^>(C$f*b<«, 15000J/m 2 ^±T*fc5)o !l&^Mtt»ffi<0flfc«^ 

lc 

[oo8i] ^ig^fflv>^priit*TO^^^^/^--»WG yz^zftvy— ^ 3 >- 

lc 

X-i^-^^ (Journal of Materials Science) H20^H77-84H (1985) 

[0082] «EaBB3i*^H!i**G f)UbOQi/Tci^±.(Dm^m. i ^mmt\.x\^ 

lc 
lc 

[0083] £Jt_h<D £5 fc, #-^f^CT, Hfc ^MfcMSfJig&mSr fc##*LV \, 

lc 
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Zbhttf-SLW W$Mtik^7Xh-*—kL>X^ T-f*V^~ (IOh m*^7^7k{ 
TPO) , ? (TPU) . ^yT^K^ (TPAE) . tfVmttf-Sl'Zk (TPVC) »S 

[0085] m^mi±mm<Dm^m^,mmm^m^(D5-5omm%x^^t7!)m^^^ 
[0086] ^^xiittw^^^tt^-f L^pg^ti^^teftc &mzfovx^%&mhv< 

[0087] mim(Dmmmmmm^\H<Dmnm^mmi^^mm^mxh^b^m^v 

i,tcMmx\tt<, *mimtevtnxftmL,x^z>z.b*m% m%.i*, m^m\±mm 
tmvzx&zm&teb^m^ztiztiK ^mm^mx^vx^^m^ tfmfcw: 
, ^fmnm^rW£b^(Dm(D^xh^xhx\\ ^mmmmxh^bKxv, m 
^M&ffimz^&mmmmmm&Mftimw, m^^x^<^b^x^tnbm 

[0088] ifttoiiffiti»rt©i«iii,fei*iti)§raw 
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[0089] mu 2iz.mmmmmmf&vomz.&^x, m^m^mm^mmmmib^mmm 
Mx»hz>{tmmtm&^~fo m3, 4iz.^mm.^mx^\hv<itmMMmxt^^ 
ftm&)tem%^ir 0 mm. mimnmmmmmfticm^x. mgmvt&^irzm 
^m^mm^mm^m^mMMmx^vx^^Mxh^o ^tm2^ m$ 
m r ^xh^m^m^mm^mw.Mm^mm^mx^\^x v ^mx&z> 
o m3te. m^m^m-r^m^mmmm^mm^mxh^K 3¥wmmx& 
*L-cv^0y-e&5o mm^m-rm^m^mm^mm^mx^^x 

[oo9o] ^yy-Mt&!%&&mvft^M&\a^ m^sm^mmtvx. m&vk<D 
m^m&mmzmmirzz.b&&~£L\,\ xm^<i-m^2oox:ur(D^^ 

^(Dmmmmmmm^Km^x.m^m^mm^mm^m^mMmmt 

±(Dum^mir^tK^,mmmmmm^m\HKm^xm^m^mm^mm 
hv^ttriKm^m^^, mm-r^m^im^mmm±^mmir^tx, mm 
Mm&k% 0 m^, mMm$mmmby>7x^y?x&z>iB&in^ &<<nm&K&> 
vnt, j&i&um<n±m&2oox;mi&xhz>tc.it>, m^mm^^^x, m^sm\^mm 
&mimn*bz>tz.#>\^ m^m^mm<Dm^2oox:sxr^m^.v^(Dxh^o 
**u m^M&ffim<DM&sx-txf8.j&-t%z.tK£<9, m-*sm&mmmMhv<te 

^xhrnrm^mmm^mti^^m^mmxh^rcib^ ±m<Dm&frb, mM 

[0091] *fc, ^^-Mt^m^m^r-r , m^m&mmtisX, #&&<Dm^ 

[0092] mmmmmmmmizmmirzmmimfflmbisX^ ^^>Mm*m^\,\ 
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[0093] *fc^fcfc:/9;*^y^*m«:JHV ^«£-K:fiJ\ ®iMfc<7>7*7X^y?lzm V * 

[0094] mmmmmmmvo&^-xffimkisXte, ttmfc&mm<Dftt>wz. -tieo 

Timm<Dmm*b. mmm^^mmsm^-^mmti^xm^ftmmmm 
[0095] smMmmmsmrtt. mn^m^mmm^x^ ^^fttt^^^m 

*ft. mfc&<DmmmmmftK&^x^ mnmnmm^mm^m. mm 

ftmcfto, mmTzm-*sm&ffimm±&Mmirz>zbx\ mmmm^t^ 
mm£m^^x\,^m£4kffismk<Dmm&<Dfa±*mftx%z> 0 $¥^<om^m 
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5. gtf/BflMB^/UAfcoivc 

[0096] »*^»J!B7-f^W: % #lc«»/iifott:t5E6<jm>fc5;g?*iBm, ^3tffl«fJJgMJ& 

[0097] S*ffi»lli7>f/^©ff^tt0. 01—1. Omm^W^bV^ £«9#?3;lXteO. 2—0 
. 8mm-Cfe5 0 0. Olmm^-efci, mmffiBmtimirgX, 7^J*mZ-1-%<Dtf 

mmffi-t>m<m. mm&mmrirzi&i&&hZ)tc}t)&^<t&\ 1. o m 

<fc><5o 

[0099] *«W^*5tt«3«l^b«*iiH:, #7*«J£* ^IUKiMI«oi«S9ftAA# 

tt4s«»fc*>So wiz.mtmmti.xit, i%mmm&&-£.^\ ^mmmnm&x 
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[oioo] ^mm<Dyv^^<D~^mi^ ^mm<DmmmmmM^mtwmmu^ 
[oioi] *»M©^y^^osij<D^ifitt, ^bssuNixw^^fe^hy^^fli^ 

[0102] ££>^ ^y^^^ffitcEei-s*»w©gj*ffl«fjiB«a^'»«. fiiEo^* 
(D^y^ix^fflv^T^m^^^^^^^^^^T^-s^y^^^w 
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[0103] wiMfctuxte. •7y*^y?%kttw, &mtfnm, m^m^ti^ \ zr^^-v 

coio4] ^G^u/dM^t^ 

3fm*m^z>m&. mmmmm&^xm#*mmirz>z.t*w^\ mmmm 

mmm^^^mw m^^xmrnmrnrnt-r^t^K M^mm&mmbti 

~rz>jfmzm^z>m&, mmmmm^^-r^ m^mmmm^^t^ *m 

m^vxmm^^th»^^\ 
[0105] zfy^y^ttPet^xft^ fflMmtzfy^yftm*^ \ xm^v<i^m 

[0106] ^^y^um^m^mt^9^y^xh^>m^n, ^^%tz.n.^^ 

^x\ ^mmmtmmmt^ mkwm&^t&^mmm^bx&z* ^.(owwrn 

^^*lv\ ^mmmtmmmn, t'<D£?Kvxmf&^xh&\<^K mmmmmm. 
^mh^<^mmmmm^^^m^^tcmmm^wmmtmmmt\.xm 
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mtft>9, t>^6A/, M*^i:U-r. T;v^VJ>>&&m<nfc<D&mWz.\*.& 

[0108] j^r^ (DM;fcm£wm.-%mz.^\ v-c, m*mf x®.wirz> 0 
[ono] mmmmimomm. ^mmxhsmG-m-z, $^rfflwt£\ -hieo^- 

[oni] rr-e. mmmmmtvx ^^y^un. &muw£t\ wimmmistc 

[0112] M*^Wbtfro^^^^^#^f-efc^#^^«, JiiE^&fU^Mi 

n^7?y/pmmteb*<Dmm<Dm&i^\^xhmmx$>Z)o 
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[0113] ^)^\y^t^(D^mimwmm\^y^y^m^xmmmm'r^m^. ±ib 

[oiH] mtux. yvT'uf'&m^^m&ia^ mm^m^m^tc^^tci^^^ 
[oi 15] mmmtyy^y^it, -fu^^m^m^^^x^^ , ^mmmm 

IrffiV^fcSMC (Sheet Molding Compound) Itt-^BMC (Bulk Molding C 
ompound)£*ret>,J;V\, mffifam&M\^tc^?>itfcte^*>&&<Dmm^ SM 

cswt>b<«BMc^^sau/c#. ^f3£©?aa, jEE^/iW^^#tc«t»j, mm 
[one] *fc, mmBm^y^y^m^ir^hv^^mm^K ^j^^sm^ 

0£5(£^&^g£;frTV^i&Mteft<^RTM (Resin Transfer Molding) 

[0117] rtm^<d^, ^^M^^ffl (Dy—/^m±^ mm^m^mut^^. 

its*. mfecDmm. mtn^xmm^m^m^tzM. mm&mit& j &zz.b 

tons] ±mi-^x<Dm<k0zWte^yy**~Th\^<tenmi<Dm4kM.m. m^tt^<D 
m.&&fr j £iz£%h<DXhMt>fo\ ~r*£t>^ mi<Dm^m^x<o. -f^^y? 
%kuw vmmh ix nmmmtm^um^mm^h^mmmit (tv^t) ts&tc 
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[oii9] #ae: N ^y^-Mt^^m^tcmmmmmm^m^m^^m^<Dm^um 
[oi2o] ^-rmm^m^nmtmm^ ^y*fc(t^^^fifi?rtyK^-^ 

[0121] mmmmmm)&mz^*^tcfe?-?>&&(DmMmiz.mrt, ^^wr^ 

[0122] ^pj<D^ffl^gm^^fflv>s#^« % ^^tc^^^tDmmmK 

m&u mm~rz<D&x&\,\ mm. ^y^-Mt^hvK^^mm^m^^x 
mm^m^mi,tcmmmK^mm<Dmmmmmm^^^ir^th-^mx^ 

[oi23] mmmm^m^^^y^unxh^m^ia^mmmmmm^^^K 

^^y^um^mm\^tzM, nm. ^^^y^umfDm^m^, t*?* 
[0124] r©t^, mmmmmmm&mbzf?x^y?&ttn&mi&irzMmtimwMx 
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[0125] yy^^y^um^wm3^t^^^x-h^m^hmmx^ 0 ±ibi^ 
[0126] m^. ^m^mmmmm^/^^m^m^m^umcDm^m^nm'r 

[0127] ^T^B^atrff^^^l^^^^^^ri^^^^o^ffi^^K^— 
[0128] ^^S^fflWJS^/^^^^fett^^^^^ffi^WO^Jt^.g?* 

[0130] ^ffl^jsg^-f/^Mv ^w&nm&xmtz. mmmm m&$mt:m\ ^zm& 

[0131] m^mm<Dy]}^u^m\ *zm&<D&&#&<DmmjjW:&®mirz> 0 
[0132] &zfy7isyti.fe&<Dmj&ftm&m^x. m^ir^b^mx^ 0 
[0133] my°]}^^t^>^t^^^^mM<Dmmmmcm^, wmvfc&. 
*-Y9is-zft£}**m\^ mmmwmmf&®&£xf7°vyuy&mf$.L,x\ ^ 

mmmmi^mK^v^^mm^mn^tix^^j^^m^m^Kn 
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[0135] ±m<D^mKx*). nhfttt&wnm&wm^ ^>^ta^^>^mm 

l,ti®imfcb<DmM&&ASTM D 1781-98(1998) K:S<3VT$iJ5£0«, CD 
^lh/V^^5N-mm/mmi^±t?feSo £«9#f*U^fiJgtM^m lON'mm/mm^ 
[0136] mMWV>?ft5N>mm/mm^MX\^ #3|Sf£LT^tfeWJ£^5^^fc^ ^ 
[0137] ^tte£fNffi«B#i-ftJIS K 6850(1999) r^^J-ilJ^^O 

^m^mmm^^m^mi K^m^tix^^xo^m^mmmm^nm 

mmmm (peei : t°-/vo ^-K-e&5 £5##^jm#$i-ci3:#v \ mmmz.?-? 
^wcn^>^^m^^tcm^ia^^Aymmmm^h^n&mmvx^m 
&xh, mm*-}?xmmzMM^xv*?z.kt>mmz&>z> 0 ^(Dtub, mm&zx 

V&<WffiX%Z>JjW:bL,Xi^ ASTM D 178 1-98 ^fE«$4xfc, SiJHtM^£ 

m&'tttmm-g.^ wxh% 0 

[0138] WT^^K^^^J^it^!l^0J« o , ^fflbfcM^^PJ^ 

o 

[0139] < 31 »A/^!^^ £tTCDPf*l^ > 

^?>&&bmmmmm\^7*^y?b<Dmm^^^%m^x. Bm^wrn 
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•tecDPWB&frofco 3m&A,m&m)$<DftWk&£xfimmj?m*3is k 685o 

(1999) fc«<5l vCfrofco CDP«»jt^S!i*5«J;tm»^«fettASTM D 
1781-98(1998) ^S<5V ^TtTo^„ 
[0140] <««§63^A^¥H!l*k*> 

fl&WMti»IB<^R«3l^/^— #i!c45G fcfc, Journal of Materials Scie 

lc 

nce^20^77-84H (1985) {CfBife&ttfcDT&T^^Lfco 
[0141] (2U60IJ1) 

[0142] IH5(C*3V^-C, t^/HdV^f^^lll, Ti-15V-3Cr-3Al-3Sn-a-^ 
-Cfc^s <ig25mm, :ft£l00mnu J?^2. 75mmO?^^^§]^fLfc^, T-fehVlCj: 
^3f®2£^L^<D^#Lfc„ 

[0143] m ^^s—Mk&to<of^&m^x^*>&&<D&mm2\zmmten&te 

[0144] /V (EH^ CI lZ)Sr^y— /i^fflWCl. 0% 

^S(C^LT#^tVfc-r^^— /H£#e&gMtffi2 (m*a^fc*S* 12. 5mm X 
*§25mm) fcM^Lfc^ ^m?^y-/V£«§£^5~£^J;^ ^>^&0>g$ 

[0145] ^®^«£JfeUfcg^B2<D_h{c: % ^tfflttfJIgtLT g tte>0z/m 2 (D^^m 
flg7>f/^3«rEU ^^f-^Ji^^mi^i^y^W^^bbT^, *M25mm, 
S£ 100mm, J¥#.2. TmmO^fD^mWmmt^^^ CFRP« 
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[0146] ^^M^ib^(D^^^ltCFKP4<D^^m^im^—^(^ 
^^(tJl^y^r/l'f-^NO. 558A)TigJh#>&U *—h?l — Zf%m^X 
, 6. Okg/cm\ lSO'Cxa^raT^^^JJg^/^S^^b^^:. 

[0147] ^^CDPK^^^^^^fe^B^-T^o IHete, fmbfcCDP!*lifc^j«Sp 
E|-Cfc§o IH6(c:^oV^T, ^^/M^J^fc^V-^lte, 13mm<£>Ti-15 
V-3Cr-3Al-3Sn^^§ri|ig25mm % ft^300mm(D^^^§JSffb^, ^S®£ 

[0148] 5I^A/»f^>H-^l^#^> ^^^^10^®2(m^^^$250mmX 

[0149] 5l§S*A/^^^l^#{-^®^ffl^*ibfc^^>'^©^®2<D±^ % &jg 

^mmm^])y^i:m^X^m25mm^ ft£250mm<DCFRP4&m;te^;bii- 

[0150] ^-ecFRP4«^w m) mifemmMT8ooHzmkmmti,tc-7v ^y^-ir 
[0151] #&^x\ m^i^n(D^^^itcFKP4(D^m^m^^mmy"— -fx 

{£j£«)$:U *—h?l'—Zf&m^X, 6. Okg/cm 2 , 180^ X 2^^-e^^r>'# 
JJg^/VA3^S!^$^: % f-?>"£t&lkCFRP4<DmM$:n^tz 0 Z.<D£?\£L,X, CD 
Pf^^lOfrtf^Lfco 

[0152] Bm^/umu,m)if io &<D?ib, 5#wis k 685oiz.m^^xmmcx^m^: 
A,m&m&n*<\ ^(Dmm^^mm^mmm^m.t^x^t^ m^m 
it, mmmnmsir. u/wtmmir&bvx. 7o t cxRH95%^i4B 
tern. m^xmm^mm^m\ $mmm*&8t*?&#>tz. 0 cdp^^-io^^o 
wct>, mm\^ sm-sMux, smtnxwxmmh^^mi^tzo 

[0153] ^(Dfe^ %mWWiffimZ^UX20. 6MPa. H/WT18. 9MPaXh^tc 0 CD 
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POfiJUM^te, ^mt?15. ON-nun/mm, H/Wei2. 6N'mm/nunf$)o 
fc„ 3l3g*A/9f«», CDP^#{C^t©tlfWuli, CFRP*fett/*3«tr5 

[0154] mmmz) 

[0155] ^<D^^ 3\MmWr3&&fe^UX23. 6MPa, H/W"e21. 8MPatfeofc 0 CD 
P(DfiJg|h/V^fi^M-t?19. 5N-mm/mm, H/WC18. 4N-mm/mmTfcofc 

[0156] (^Sit#j3) 

?M ( 0 m-^TVT/is(W) ftJ^^Wv^^: iaiooa) Sr^y— ;v^m v ^x 1 
{cur, 5l5i^A/»f^>i-*3J;^CDP^>t^MU Sl^^S&itfCDP 

[0157] ^(DW^ 5\mWm&l&te^MX25. 2MPa, H/WC22. IMPatfeofCo CD 
POfiJg|W^«^M-C22. 6N- mm/mm, H/WT?20. lN-mm/mmtfeofc 
o 3l3fiiirA,BJrt*$t CDP^*f^^«ifffi^«, CFRP^fc»/*5J:^ 

[0158] (^Jfe^!l4) 

g§3f ffllf J§gS^ itMJ^LT(D^yt:^/V*/w-/KOto{^ f&*SM&MmtL.X 

lc 

^xfcDP^mmw^^^tco ^(Dm^k. ^mmm^kmi.mu.x2b. 4MPa N 

H/W-C21. 8MPaT*feofc„ CDPOfiJilh/^^?a-e24. 2N • mm/mm, H 
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[0159] (^SJfe0»j5) 

mm\z.. ^^—/vm^st^i^^iJv^^m (iaiooa) friij&tfe^fift&jt 
*s£TficBP<DMmwi'?&#:#>i!io siK3fr*r3ft*tt£m-e24. 9Mp a> 

H/WC21. 8MPa-efcofc 0 CDP(DflJ$tIvWte:^m?24. SN-mm/mm, H 
/WC21. 2N • mm/mm-e&ofco §l3S*^WfS*lft, CDP$t|ft#tz:$Uft&0>flfc 

[0160] 

BmMWT^Sttt^UX25. lMPa,H/Wtl9. 8MPa-efeofCo CDP<£>*lJ 
g|hy^«^a-e26. 3N- mm/mm, H/WT*22. 4N-mm/mmt*ofc 0 51 

[oi6i] mmm7) 

JBV ^^3»^»Jffi»^^^^— yV«%^tf i^^y^^lB (IAIOOA) £ 

»/&»£m**ttti. om*%Ba^bfc^ffl^^^wjjtm^^tr^^/v5^^b 
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*5£TfcDP<Dmmwi'?&$iir>tzo 5mmm&8tn&m.x25. 5MPa, 

. H/WT:22. 4MPa-e&ofc 0 CP>P<DmMh^i^UX24. 8N'mm/mm, H 
[0162] (3gj&#|8) 

Jt20fi4%ga^Lfca«»^7T^V^fc(D^|^m^^#ffl3l^^^l 

h/W&MibfCo ^t(D^^ 3l36tm§£Ste^&-e25. IMPa, H/WT*21. 9MP 
a-C&o/Co CDP(DfiJgih/k^{i^M-e26. 5N-mm/mm, H/Wt22. 7N-mm 
/mm-Cfcofco 3IMrA/B!rf*lSt CDP^*^^#^^KIftS^fi N CFRP*fc 

^ac^i^— fl?$r^G ^^J28000J / /m 2 -e3b^^^14^yT^mT-Srm^^fi 

lc 

x$m&A,mnmft&£xfcr>pu,m}i$:ftm:U zmmmmm&xxfcvp&m 

mW^^ikibtCo ^(Dmgz. Zmmm&fefe^UX^. 8MPa, H/W-C20. 9M 
PatrfeofCo CDP<DffJ|Hh/^^?a-e21. 5N-mm/mm, H/WC18. 6N-m 
m/mmtfco^ 3l^itrA^f£i^ CDPK^^^^m^Kfffit-tt, CFRP£ 
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mnmio) 

[oi63] ^^m^Aymnm^mm^m^mir^mmmax^^cmmmmm^ 

xUiktb-bfr^x^ ^ \ 

[0164] ZJO^S'J'A'&ar— hfU— ^SrfflV^-C, HJfiflHl^lUScfce. Okg/cm 2 . 180^ 

x2B#raT^«ut, mmmmm^^^m^vx^mmm^vy^ 

[0165] ^^CDP^>t^^^^r^^PJ-r^o 8^F®tf>ifei*fcJ3£ 

mmitmmx&Zo 

[0166] _h|EI^#^^ffl#J3g^/VA3^^>'^<D^®2^Babfc^ > HJfe^l-C 
ffiV^^^H*i7 P y^ P W^|^#^25nim, ;K£250mm^-t2J®fU P#^16^ 

^u^(Dmwr—-^xuit^n<>x\ \ 

[0167] h^W— ^<7>^#ttHKS^Il^lB)«^6. Okg/cm 2 . 180^ X VftffrZtimi, 

it 0 ctuzxv. mmmmmy^^m^vx^mmm^vyu^t^>^<Dm 
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[0168] ^(Dj^m, 9l9S^T»f3ftflPtt^®"e25. 3MPa, H/WT-22. lMPaXh^tc* CD 
P^fiJ^tlvW 7 ^ ^a-C26. lN'mm/mm, H/WC22. 5N'mm/mmtfco 

[0169] 

/msr^tf i^^^v^m (iaiooa) om*%iB^b 

fi7^Wfc5 0 r^lfffii|tJ}i7^/^3^^^^0^*®2^ffiLfcm«: 

^^^U^CDPOtiiflfh/V^^^fefCo 
[0170] *r<£>jj&£, 5\m&Asm&&i-Z^M.-V25. 8MPa, H/w"e21. 9MPaTfcofco 
CDP(DfiJilh/^tt^M-e27. IN -mm/mm, H/WT22. 5N-mm/mmt^ 

[0171] (lH»iJ12) 

[0172] ^(D^^ BmMm^m^^KX24. 9MPa, H/WT-21. 9MPaXh^t^ CD 
P<DmMWWi*£MMX25. 7N'mm/nun, H/We21. 9N-mm/mmT^ofc 
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[0173] (H«!ll3) 

[0174] *<D1&%z % B\$mmk&ttt:m.m.T?22. 9MP a> H/W-C19. 8MPa-Cfeofc 0 CD 
P04MKM'4 r tt£ii.''C21. 7N'mm/mm, H/WT'19. 2N-mm/mmT'fcofc 

[0175] mnmiA) 

&mm2te&rz&izmttmt±mi&mi3kmmiz.Lx, Bm^mpm^x 

IteDPfOUtSrfNRU §l3S»»f3ft«*5J;rJ«CDP©#J«h^Sr3^«)fe. 
[0176] 9l3S^»r3fi&ttMT?27. 5MPa. H/WC24. 3MPa-efcofCo CD 

P<DfiJg|l>/V^^?at?30. 5N-mm/mm, H/WC26. 7N-mm/mnrefcofc 
* §!3S*A/»fl**. CDPS*i^*^lfe#^if®^tt, CFRP*^tt/*5J:t^ 

[0177] (|H»J15) 
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[0178] ^W^f, §l!RJJl»3§Ufctt&»"C23.- lMPa x H/WC19. QMPat^ofc. CD 
POf"Jg|h/^^?atr22. 3N-mm/mm, H/wei9. 3N'mm/mmt'fcofc 

[0179] Ut&MD 

SJBtM^Srsfcfcfco 5l3g^Wf3ftffitt^ia-ei4. IMPa, H/Wt8. 2 

-Cfoofco 9l9H:A/KrtUI. CDPf*»*^«l»«©?ftWfaitcW: % CFRPOflstfflfc 

[0180] (Jttfc#j2) 

LT> 5l5fi^^f^>i-*5«J;tJ ? CDP^Jt^®iL, 3l3BHr»r!&£:i3<J:tfCDP<B 

ffJ«h/^Sr^«)^o ^<£>*fc^ 3l9g3tr»r3a£fci:^i&-C15. 8MPa, H/WC11. 3 
MPa-T?fcofc 0 CDP<DfiJfth/V^fi^?a-ei. 9N'mm/mm, H/WC1. 4N-m 
m/mnre&ofco 9l3B*^»f«»«©«fi»fB^«:. CFRPO«r«-««JWtt«IS$ 
to^ofco £fcCDPt*|^0^ 

[0181] atmms) 

cvpmmK&fmL-. 5mmm&&&£xtci)p<DMffib/>i?&#i%>tc 0 *<ot&^ 

%mWm&&\3MM.-?15. 2MPa, H/WCIO. 9MPa-Cfcofc 0 CDP<£>fiJ$tM- 
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[0182] (l£&M4) 
<0XhZ o 

[0183] ^^y-yj^v^) (it Mlk^tiM : KBM-403) ;v%m V >tl 

tt, £Gtt«2fc|P|«fc:LT, 5l3g*/^Wft*lft>H-*3J;t^CDP|i«ft^Srf^$4b, 51®$? 
Bf!ft**5J:^CDP<omJl»h/^«r*«)yto 3l3SSir»r3&£tt£i&"T?l4. 3 

MPa, H/We9. 4MPa-efcofco CDPOfiJ8tlvWI£^M. H/W*iaSf£0-e 

[0184] ^±O^£a&fc<D«O^2^fc5 0 
[0185] [^2] 
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S2 





Ma 

(MPa) 


H/W 
(MPa) 


CDPf&M&hiH' 
(N* mm/mm) 


H/W 

CDPfljatM^ 
(N ■ ram/mm) 




20. 6 


18. 9 


15. 0 


12. 6 | 


mmmz 


23. 6 


21. 8 


19. 5 


18. 4 


mmw3 


25. 2 


22. 1 


22. 6 


20. 1 


mmm* 


25. 4 


21. 8 


24. 2 


20. 4 


mmms 


24. 9 


21. 8 


24. 5 


21. 2 


mmme 


25. 1 


19. 8 


26. 3 


22. 4 


mmmi 


25. 5 


22. 4 


24. 8 


21. 4 


mmms 


25. 1 


21. 9 


26. 5 


22. 7 


mmm9 


22 8 


20. 9 


21. 5 


18. 6 




25. 3 


22. 1 


26. 1 


22. 5 


mmmi 1 


25. 8 


I 21. 9 


27. 1 


22. 5 




24. 9 


21. 9 


25. 7 


21. 9 


mmmi3 


22. 9 


19. 8 


21. 7 


19. 2 




27. 5 


24. 3 


30. 5 


26. 7 




23. 1 


19. 9 


22. 3 


19. 3 




14. 1 


8. 2 


O 


0 


lti$«i|2 


15. 8 


11.3 


1.9 


1. 4 


J*»0J3 


15. 2 


10. 9 


0 


0 


Jt8H5>j4 


14. 3 


9. 4 


O 


0 ! 



[0186] mfabftfrz>£?\^ ^?^&&<Dmmmz4^y~Mk&yo&^'rz > mMmi 

lc 

OSiJ$tlvW;&^S.-ete:15. ON-mm/mmKJ:, H/WCt^. 6N- mm/mm 

[0187] -7j, ^^v^<D^®}^5^y-/wb^^^r-r, *»o, wmm,=^*^ 

lc 
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[0188] tf^ ^>^(Dmmmi^^^y>^yyv^m^ir^itmm4^cr> 
[oi89] *&wte, Mx-it&mMUtt, mu. ^m^u. ^-ym^num^mK 
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lc 

[9] ^fflTOm^rtOBWM^Jig^^^^i^^ii^Jlg^^if^^-S 

[io] fM^it j§i^ 3l7K^^»J|g-efcsM^«3-9(Dv^-r^^-fam^)^•^v^ 

[in M^3-lO(Dv^t ft ^^-fe«o^ffi#J5im^^^f^>'*fc«^^^ 

[12] i»^3-io^iE«(D^ffl»m^^j;^^iiim^tp^y^^o 
[13] mmmmmmmmK ^tmm^m^nx^mMmi2icmm.<D^v^^o 

[is] w^^i i ^iEtto^ffl#flg^^A^\ :/y yuwmm izmm£frx\ ^^y 

tW 0 
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ci6] mmmtK ^mmmxh^m^m^-is^^thM^mm^v^^ 

Wo 

[is] mmm\ ^^^mum^^munx^mMmi7icmm(Dm^um 0 

[19] mmm\ mmmt^^y^x^n^.ms\z.mm<Dm^m 0 

[20] ^^wc^^^tmmmt^^y^tcDm^mmmmmm^mir^ 

[21] ?-?>%.tcte?-?>&&b, mmfobtK it ^m3-io<D\^-rfrfaKmm<Dmmm 

[22] f-^wz.^^^t. ®imfcbt>K m&m i Kmmnmmm mmy^^m 
fc\,tc.mmffimm&fr^xmmzfttm&ttWo 

[23] ^^^^^^^^^*fc«^M^T^M^^21*^«22^fB^^ 

[25] ^i^tci^^^b. mim.i2-\&(D\^frti^z.im.<D^)s*uytimmiz 

[26] ASTM D 178 1-98 ^TOT88febfc^^^*fctt^^^<Z>^#36^©ffclJ 
StM^S 5N • mm/mm£Jl _LT*&3§f ^ 1 7- 25<Z> V vf fttf * \^M<om^UPt 

o 

[30] ^V^fctt^^^&tf)^®^ f»^12-16(DV^^^C|E<fe^>7 P y7°l/^ 

[31] B^btt#Jii^J:lJ ? B^riltt™^ti'^ffl1tJ}g^^^, ^^f-fctt^ 
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